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�$� "�9:;!+�� <<�� ='�+�� =>�?$� ��=@9 � ��'��!A9B'� 9:@� "A�A$@(�A!?=��
+!?��� "�BA='C@� D'E� =� $@D9@",'�A9 �  ��A�'D!@9:�@9 �� 9��A:� 9:E>9'�B� '� (C�>.
�'�B� �?='� D'E� ��  ��A�'D!@9�� 9@F��=�B&� /�D!�>�@� >='A$+A�'� �A��$:'��
��=�(�� ��9 ��� +!?�@� D=@��:AD'E('����G�B��B�� �'�� !@,+��"��G,��@�GA$A=.
9:�� '���!�$�,�('9:���� ,�9:� �?=�'�H� ��(A�':A9@B���� '�D!@!�9B��A,����=@$A=.
�'9:��� A� �A=�!� A+DB�,�('9:���&� ���A:� 9:E>9'�B� !�H� DC@9 AI� (C�D@�� H��  ��A.
�'D!@+A� 9@F��=A� !�� �'�� +�,�B�@� JB�$��� :�='�,�K� ���!� =��=D"?C9:�D��B� "�A+.
!@9�� GA$A=9:�B�� ,�9:� ��=�,�9@B�A� :�'A�A�� +!?�A� "�:��G�A:'� 9:@� B�H� "�:�.
�G�AHA�+�AB�G�A:�<<�.='�9:��B��A�+'��A�B�D!�+��D�+=��9B;�!:=&�digital turn�&��

�D"���'A�@� digital turn� D!=��:@C�� BA+� ='A$����� :�"�C�'�� ��=@� +�AB.
�G�A:� !�9 ��,�('9:�@� '� +�,!���=@&� ��"��=A$:'C� $�� �(����@9 � :�'A�� =��
=D:@D!+'9 �DF��A9 ��:�9:@='D!�>9'&�1!=��:@C�!�H���=@�"�:�$�'�!#@�GA$AL�$,A�
�A�+'�� =� !@�� �A�+�  ��A�'D!@9:�@9 &� �A��$:'�@� 9@F��=�B�  ��A�'D!@+'� D;�
�
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�A�+� �� 	�,!��:�� =� ��D!@!�9'�� 	�,!���:�A=D!=A� 
�'=��D@!�!�� '�&� 0A�''� ���'�.1+C�$�=D+'�B�
=���G,'�'�M� A$��D� $�� +���D"��$��9B'�� 6,&� 0A�''� ���'�.1+C�$�=D+'�B� ��� ��.�N�� ��G,'�M� �.�A',��
A�$�:�B�A$��D+'-�O(�A',&9���
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�J'D!�'�B;�B�H�"�,D+'���$$:'AC@K��+!?�@9 �9�,���B�D!�!=��:��'��'��$�D!E"�'A�'���A�:E.
$:'���A:�D!�D�=��B���!�$�,�(''�$,A�9@F��=@9 �GA$AL�:�:A+��D���?H�@9 �$@D9@",'�� ��A�'D!@9:.
�@9 &����@��"�:�BA=���"�EH��(����:=�B�� ��A�'D!@+'�9@F��=�B���H��G@I�=:�AD!AB;9A�:�+AH$@��
��+'���,'9:GA�+��F����9B'���A:�"��B�+!?=&��A�"�:@+CA$�=�����"'��=�������&�:A",A��=A�����(A.
�':A9BE�"�A='��N��+��F����9B'�"�>='E9��@9 � ��A�'D!@9��9@F��=�B��=�!@��N�=�6�,D9�&�
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='E9� �$"�='�$:';� �A� :A"�!�:�G�=A�'�� �A� ��=�� ��!�$@�� �A�:E$:'A� ��A:�
"@!A�'A� '� "��G,��@�� =�G�9� +!?�@9 � D!AB;� GA$A9:�� <<�.='�9:��B� �:�9:@='.
D!�>9'��=�+!?��B�$��'��B;�9@F��=��>='A!@�JA�=�'9 ��A�A9 ����G�A:@K&�3��A.
�'D!@+A� 9@F��=A� :AB��B�� D'E� !A+H�� P:$'('!A,':�=A�;� "�:�D:C�>9';Q&� ��'�!��.
"��!�B��='�,�� F��+9B���B;9@9 � $�� !�B� "��@� P"�A=$Q� �A� !��A!�  'D!��''� '� +��.
D!���B����=��!@"@��A��A9B'� 'D!��@9:�@9 ���=':�A,����A��A9B�&�

�D"?C9:�D�@�>='A!�B�D!�>='A!���"�:�D@9��@���G�A:A�'&�7A$A�'��'�"�:�$.
D!A='A�'�� !�(�� !@"�� �:�9:@='D!�>9'� D!A��='� �'�� ,A$A� =@:=A�'�� $,A� �A�+'&�
��A$@9@B�����!�$@�'��A��A9B��9:ED!��:�"�C�'��:A=�$:;&�3��A�'D!@+A�9@F��.
=A� =@"�A9�=ACA� ��=�� �A�:E$:'A� $�� �+D",��A9B'� !�(�� >='A!A�� BA+� �?=�'�H�
:$'('!A,':�=A��B�  'D!��''&� 1;� ���� B�D:9:�� �'�$�D+��AC�� '�='�,�� "�A9� +��9�".
9@B�@9 �9:�+A�+�,�B���(����A9B��GA$A9:@&����'�'�BD:@��A�!@+�,���+AHE��'�.
+!?��� :� �'9 �� A� !A+H�� '9 � �+��>,���� =A$@� '� :A,�!@&� �'E+D:�>I� "�:@+CA$?=�
GE$:'�� $�!@9:@CA� GA$A�'A� '� �+A:@=A�'A� �G�A:?=� �� :�� =:(,E$�� 9 �9'AHG@�
�A��A�(E�� BA+;��AB;�=��=D"?C9:�D�@9 � ,�$:+'9 � +�,!��A9 � J'� !�� �'�:A,�H�'��
�$� D:���+�>9'� (��(�AF'9:��BK&� �A� +��'�9� !�(��� :� +��'�9:��>9'�� +�?!+'�(��
="��=A$:��'A� 9 9'ACG@�� :A:�A9:@I�� H�� �'�� GE$E� !�!AB� $�F'�'�=AC� "�BE9'A�
 ��A�'D!@+'�9@F��=�B&��'��B�D!�!��=@�'+�BA+'�(�>�P,��'D!=AQ�'�!�,�+!�A,��(�&�
6�� "��D!�� GA$A9:�� ��'+AB;� JBA+� �A� �A:'�K� !A+'�B� "��9�$��@� �� :��=:(,E$�� �A�
��:,�(C�>I�"�,A�GA$A=9:�(����A:�9';(,��:�'��'AB;9��D'E���!�$@�'��A�:E$:'AN&�
��!@��=@"A$+��!��"�A+!@+A�:A+��>,A�D"�D?G���:��'��'A�'��"�A='A�'A� ��A.
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�G�A:@� !�=A�:@D:@C@� ,�$:+�>9'� �$� "�9:;!+�� B�B� $:'�B?=� '� �$(�@=AC@�

=AH�;� ��,E�=�"�+A:@=A�'�� >='A!A� '� "�:�+A:@=A�'��='�$:@��� >='�9'�&�7@C@�
!A+H�� :A"'D���9�$:'����(��$�>='A$9:A�'A� �:�9:@='D!�>9'��� 9��=�G�9�G�A+��
"'D�A� J�A� =9:�D�@�� �!A"'�� ��:=�B�K�� A� "?R�'�B� "�=D:�9 ��(�� A�A,FAG�.
!@:���G@C�� 9:@�>��'�:AD!;"'��@��=�9�$:'���@��G@!�=A�'�&��@�A,�:'��'��
A,FAG�!��� �"�=D:�9 �'��'�� D'E� "'D�A� JA� �$� <�� ='�+�� $��+�K� :�"9 �EC��
+����'+A9BE� �G�A:+�=;� �A� $A,D:@� ",A��� :=CAD:9:A� =� �,'!A9 � "�,'!@9:�@9 ��
A�!@D!@9:�@9 ��'�!�,�+!�A,�@9 �9:@��A�+�=@9 &�
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6���=�@�=:��D!� :�A9:��'A� '� ��,'� �G�A:?=� :A:�A9:A� D'E� "�=�,'�� "�9:;=.
D:@� �$� <�<� ='�+�&� 1@�G�,��� !@9 � "�:��'A�� D!AB;� D'E� �AD!E"�B;9�� =@$A.
�:��'A��AK�=@�A,�:'��'��F�!�(�AF''�J�)N*���)-����:$BE9'A�+�,���=�K��9��"�:@.
9:@�'C�� D'E� !A+H�� $�� :�'A�� =� �A,A�D!='�M� GK� =@�A,�:'��'�� +'���A!�(�AF��
J�)*�K�� 9�� $AC�� "�9:;!�+� !:=&� �G�A:��� ��9 ��@��� 9:@,'� �"&� F',���M�
9K�=@�A,�:'��'�� F�!�(�AF''� ���!(���=D+'�B� J�)*�KM� $K� ���9 ��'��'�� "'��=.
D:@9 �!�A�D�'DB'� !�,�=':@B�@9 �J�*�)KM��K�"�BA='��'��D'E�"'��=D:@9 �F',�?=�
=� +�,��:�� J�*N*��Przemin��o z wiatremKM�=� �AD!E"�@9 � :A>� ,A!A9 �� FK� "�BA.
='��'���,!�AD���(�AF''��!���(�AF''�+��"�!���=�B�� �,�(�A�?=���A:�:$BEI��A�
"�$9:��='�L�� 9�� D"�=�$�=AC�� "�=D!A�'�� ��=�9:�D�@9 � F���� �G�A:�=A�'A�
=���$@9@�'��'�'��@9 �$:'�$:'�A9 &�

�� "��+!��='$:��'A� �'�'�BD:@9 � ��:=AHAL� "�:�C������+A:AC�� D'E� D!=��:�.
�'�� !�9 ��,�(''�$��"��$�+�=A�'A��G�A:?=�9@F��=@9 ��9���AD!;"'C��=��*))��&�
JF'��A�5�B'F',�K��+'�$@�"�=D!AC�"'��=D:@�A"A�A!�9@F��=@&��AD!E"�'��9@F�@:A9BA�
�GBECA� F',�@�� !�,�=':BE�� �A$'�F��'E� '� '���� DF��@&� �G�A:@� :��=�� :A9:EC@� G@I�
=AH�@��R�?$C���'�F���A9B'�'��,����!���+�AB�G�A:��=D"?C9:�D��(��>='A!A&�


"�=D:�9 �'��'�� D'E� D"�:E!�� 9@F��=�(�� JA"A�A!?=�� +A���� 9:@� D�A�!F�.
�?=K� D"�=�$�=AC�� �?=�'�H� 9�>� $��'�>,�BD:�(�� =� D+�!+A9 �� A� �'A��='9'��
(=AC!�=�@� =:��D!� ,'9:G@� �D?G� ��(;9@9 � !=��:@I� ��=�� 9@F��=�� !��>9'��
=>�?$�+!?�@9 �$��'��B;9;���,E��$(�@=AB;��G�A:@�J=��?H�@9 �F���A9 �'�"�.
D!A9'A9 K&� ��$A!+�=�� �"�=D:�9 �'��'�� D'E� ��!����!�� D"�=�$�=AC��� H�� �A�
"��!A,A9 � D"�C�9:��>9'�=@9 � �','��@� �D?G� $:'�,'I� D'E� :� '��@�'� D=�'�'�
9@F��=@�'�"��$�+9BA�'&�

	AH$�(����+���A�5,'9+��:�����D!A(�A�'���5A9�G��+���4����G��9:@��'����
,�$:'�� :A�'�D:9:AB;� �(������ ',�>9'� ="'D?=� J"�D!@K�� :$BEI� '� F',�?=&�
+�!��
�A=�!� D"�9BA,�@� !���'�� �A� �:�A9:��'�� !@9 � �'�"�:�G�A�@9 � ',�>9'� $A�@9 � ��
big data&�Big data���(;�G@I��=AHA���:A�!:=&�9@F��=��>,A$@�$�+����!�B;9��
�AD:;� $:'ACA,��>I�� �AD:�� "��F����9B��� "�(,;$@�� "�D!�:�(A�'�� >='A!A�� A� �A=�!�
=A�!�>9'&� 1!A��=';� ���� >='A$�9!=�� �'�� !@,+�� �AD:�B� $:'ACA,��>9'� =� 9@G��.
"�:�D!�:��'�� ,�9:� �?=�'�H�=� >��$�='D+�� F':@9:�@�&��=�?9��'�� D'E�=� D!���E�
big data� BA='� D'E� ='E9� BA+�� B�$��� :� "�$D!A=�=@9 � :A$AL� =D"?C9:�D��B�
 ��A�'D!@+'�'��A�+�D"�C�9:�@9 &�
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�ADA$�'9:@�� "��G,����� =� "�A9@� :� big data� B�D!�� �9:@='>9'��� �(����A�

,'9:GA� $A�@9 &� ��!@9:@� !�� :A�?=��� !�+D!?=�� BA+� '� �G�A:?=&� �A� "���9;�
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D!A�@9 ���!�$� '� �A�:E$:'� �'�� B�D!�>�@�=� D!A�'�� �(A��;I� !A+'�B� ',�>9'� '�F��.
�A9B'� A�'� B�B#'9 � :A"��:��!�=AI� J�'�� �?=';9� B�H� �� BA+'�B>� '�!��"��!A9B'K&�
��D�+��D� ��A�'D!���"�:@D:CA� '�F���A!@+A&����D!A!�'9 � ,A!A9 � :A9:EC@� D'E�
"�BA='AI���'�B� ,�G�GA�$:'�B�:AA=A�D�=A����A�:E$:'A���A:���!�$�,�('A�DC�.
H;9��$��GA$A�'A�='�,+'�B�,'9:G@�$A�@9 &���!@9:@�!��:A�?=���='�,+'9 �+��"�.
D?=� !�+D!?=�� ��,A9B'� D"�C�9:�@9 � =� ��!����9'�� J��=A� �A�+A� D'�9'K�� BA+�
'��9:@='>9'��>='A!A��G�A:?=�J���'�N�K&�0@��=��A=';:A�'��$�� !@!�C���'�'�B.
D:�(��!�+D!���D+�"'�@�D'E��A�!@���D!A!�'��AD"�+9'�&�

/A+� $�� !�B� "��@� ��:=';:A�'A� DC�H;9�� $�� "���!�A9B'� >='A!A� �G�A:?=� '$;�
=�$=?9 �+'����+A9 ���K�+��D!���=A�'���"��(�A��=A�'A��+!?���DA�����:"�:�A.
B���+��>,����9�9 @��G�A:?=�JD:!�9:�A�'�!�,'(��9BAK����A:��K���:='BA�'��A",'+A9B'�
DC�H;9@9 � $�� A�A,':@� �+��>,��@9 � 9�9 � �G�A:?=� �� :�� :G'���� $A�@9 �� +!?���
P�E9:�'�Q�>9';(A�@�:�1'�9'�G;$R�$�$AB��@�:�=CAD�@9 �:AD�G?=�GA:�$A��=@9 &��

6�:@+CA$��� "'��=D:�(�� ��:=';:A�'A� B�D!� "��(�A�� T��(,�� T�AF'+A&� �A�
"���9;��$"�='�$�'9 �A,(��@!�?=�A",'+A9BA�!A�"�:=A,A��A��:�G�AI�+�,�+9BE�
�G�A:?=�G;$R�(�AF'+'�:��=:(,E$���A��+��>,��;�9�9 E&��A�"�:@+CA$��="'D�B;9�
=��+���=@D:�+'=A�+'� JT��(,��T�AF'+A�� �9:@='>9'�K� +A!�(��'E�� "�='�$:�@��
P+�G'�!A� A�AGD+AQ�� �!�:@��B��@� $�H@� :G'?�� �G�A:?=� "�:�$D!A='AB;9@� +�.
G'�!@� =� D!��BA9 � !�A$@9@B�'�� +=A,'F'+�=A�@9 � BA+�� �+��>,AB;9�� =@(,;$�
J�G'?�K� "�:�$D!A='9'�,�+� "C9'� H�LD+'�B� �A,�H;9@9 � $�� >='A!A� 'D,A��� '� B�(��
+�,!��@�J9:@,'��"&�=�9:A$��A9 ��:�:ADC��'E!@�'�!=A�:A�'��:�9 �D!A�'��A�(C�.
='��'!"&K&��$BE9'A�"�9 �$:;�:��?H�@9 �+�AB?=����('��?=���+��D?=� 'D!��@9:.
�@9 � '!$&� 6�:�$D!A='AB;� F�!�(�AF'��� �+CA$+'�� (�AF'+'�� �@9'�@� 9:@� ",A+A!@&�
0�(;� ���� �AD!E"�'�� D!AI� D'E� "�:�$�'�!���$A,D:@9 � :AG'�(?=�"�:�A=9:@9 �
9:@�'�!��"��!A9@B�@9 �&�

�A+;� G�(A!;� +�,�+9BE� ��H�A� $A,�B� ��'�D:9:AI� �A� !:=&� timelines� J�D'��
9:AD�K� ��A:� D�(��(�=AI� :�� =:(,E$�� �A� A�!��A�� �'�BD9�� "�=D!A�'A� '� !����
"�$�G��� A!�@G�!@&� 6�:@+CA$��� !A+'�(�� 9��A:� GA�$:'�B� "�"�,A���(�� ��:.
=';:A�'A���H��G@I�9 �9'AHG@�F�A�9�D+'�"��B�+!��%.��!���=��A�A9 �+!?��(��
"�:@(�!�=A���+�,�+9BE��G�A:?=�'�",A!F���E�'�!����!�=;���A�+!?��B��H@!+�=.
�'+���H��=@>='�!,AI� $A�@� :G'?�� �G�A:?=� '� !=��:@I�+�,�+9B�� �D:���(�=A���
9:AD�=���$:'�$:'��=���!��A!@9:�'��9:@��D�G�=�-&�

6�:�B$R�@� $�� $��('�(�� ��:=';:A�'A�� �A$� +!?�@�� :A!�:@�A�@� D'E� �'�9��
$C�H�B&� 6�,�(A������A� A�A,':'�� :$BEI�� (�AF'+'� '� F',�?=�� +!?��� A,G���A,�H;� $��
�AD:@9 �:G'��?=��A,G��>9';(A�@�B��:�1'�9'�J5,'9+�����D!A(�A��9:@�5A9�G��+K&�
�'�:A,�H�'�� �$� !�(�� �"��(�A��=A�'�� !�� :�A+��'9'�� �A$AB�� D'E� $�� A�A,':@�
�

��T��(,���'���F���B��B�H�G�='���'���B�F��+9B��A,��>9'&�
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'�=':�A,':A9B'� ='�,+'9 � +�,�+9B'�� 9:@,'� big data� J:�D!AC�� =CA>�'�� D!=��:����
"�:�$�� =D:@D!+'�� :� �@>,;� �� !@9 � �D!A!�'9 K&� 6��B�+!�='� !���� !�=A�:@D:@�
�$"�='�$�'A� ��!�$�,�('A�� �+��>,��A� BA+�� A�A,'!@+A� +�,!���=A�� +!?��B� !�H�
"�>='E9'�@�!��9 E��'�BD9A&�

�=?�9;� !�(�� �"��(�A��=A�'A� B�D!� :�D"?C� �UA� 0A��U'9 A�� ��D@BD+'�(��
A�!@D!@� '� '�F���A!@+A� "�A9�B;9�(�� =� 
1
&� T��"A� ��:"�9:ECA� $:'ACA,��>I�
=����S� �&�=�
�'=��D@!�9'��	A,'F���'BD+'��=�1A���'�(��=� �A�A9 �"��B�+!��
1�F!=A��� 1!�$'�D� ��'!'A!'U�S&� 6��+!���=@B>9'A� "��B�+!�� G@CA� +��D!A!A9BA�� H��
=D"?C9:�>�'�� �AD:A� "��$�+9BA� +�,!��A,�A� �A� 9 A�A+!��� $A�@9 � 9@F��=@9 ��
9:@,'� �?=';9� '�A9:�B� "�:�BA='A� D'E� 9��A:� 9:E>9'�B� =� F���'�� big data&� ���
GA$A�'A� !�(�� >='A!A� �'�� �A$AB;� D'E� !�A$@9@B��� ��!�$@&� /A+�� ��!�$�,�('A�
A�A,'!@+A� +�,!���=A� �F���B�� ��=@� "A�A$@(�A!� A�A,':@� '� =':�A,':A9B'� '�F��.
�A9B'� Jdata-imageK)&� �ADA$�'9:�� �,����!@� !�(�� ��=�(�� "�$�B>9'A� "�,�(AB;�
�A�� �K� =@+��:@D!@=A�'�� $,A� A�A,':@� '� +=A�!@F'+A9B'� $A�@9 � ��!�$� D!A!@D.
!@9:�@9 �� (�AF'9:��B� "��:��!A9B'� '� =':�A,':A9B'�� =':�A,':A9B'� D!�D�=A��B�
=��A�+A9 � >9'DC@9 � '� +��"�!���=�B� D@��,A9B'M� �K� GA$A�'�� '� =':�A,':A9B'�
(,�GA,��B� $@�A�'+'� '� "�:�"C@=�� +�,!���=@9 � F����� '$�'� '� :�'A�@�� +!?���
:A9 �$:;�=�='�,+'�B�D+A,'� Jbig dataKM�NK��H@=A�'��GA�$:��$�H@9 �:�D!A=?=�
$A�@9 � $�D!E"�@9 � �A� G'�H;9�� =� 1'�9'� '� =� F���'�� 9@F��=�BM� �K� =� +��9��.
!��=A�'���=A('��A�=':�A,�@9 �'�'�!��A+!@=�@9 ���$'A9 *&�

��U�0A��U'9 �:A�=AHA��H��$�D!E"�$��>='A!A�$A�@9 �9@F��=@9 �J:A�?=���
!@9 �!��AR�'�BD:@9 ��BA+�'� 'D!��@9:�@9 ��+!?���:�D!AC@�:$'('!A,':�=A��K���(;�
:A"�=�'I� !@,+�� 9@F��=�� �A�:E$:'A&� �� �'�� 9 �$:'� !�� !@,+�� �� DA��� "�:@D+'.
=A�'�� '�F���A9B'�� ,�9:� "�:�$�� =D:@D!+'�� �� '9 � $A,D:;� �G�?G+E� '� "��:��.
!A9BE��&��"��(�A��=A�'��D!=��:����"�:�:�:�D"?C�0A��U'9 A�B�D!�"�:@+CA$���
!A+'�(����=�(��"�$�B>9'A�$��GA$AL�9@F��=@9 �:AD�G?=&�1A��"��(�A����D'�
�A:=E� ��A(�6,�!��&� 1C�H@� ��� $�� GA$A�'A� '� "��?=�@=A�'A� $�H@9 � :AD�G?=�
�

S���U�0A��U'9 �"'D:���H��6��B�+!�1�F!=A���1!�$'�D���'!'A!'U��D+CA$A�D'E�:�$=?9 �"�=';:A�@9 �:��
D�G;���$�C?=���K�GA$A�'A��"��(�A��=A�'A�'�B�(���H@=A�'��=��=D"?C9:�D�@9 �D"�C�9:�LD!=A9 �:A�
"���9;� ��!�$�  ��A�'D!@9:�@9 M� �K� D!�$'�=A�'A� "��9�D?=� +�,!���=@9 � "�:@� �H@9'�� !�9 ��,�(''�
'�F���A!@9:�@9 &� 6��&� ��U� 0
�����3&� How to Follow Software Users&�  !!"�##�A��U'9 &��!#�
9��!��!#��."��B�9!D#�S�. �=.!�.F�,,�=.D�F!=A��.�D��D#S�VA�!'9,�V����&"$F�D&��&�

)��A�A� ��6��&� Cultural Analytics at Work: The 2008 U.S. Presidential Online Video Ads&�
 !!"�##D�F!=A��D!�$'�D&9��#9�,!��A,VA�A,@!'9D#�'$�����!�%�V��"�,V�����&"$F�D&��&�

*��A�H��D&��&�
�����U�0
�����3&�Media After Software&� !!"�##�A��U'9 &��!#9��!��!#��."��B�9!D#�S-.A�!'9,�.

����#SN.A�!'9,�.����&"$F�D&�����A:�P/����A,��F��'D�A,���,!���Q�
"�',����N������N�.NS&� !!"�##U9�&�
DA(�"�G&9��#9��!��!#��#�#N��D&�N��

���/�D!�����$�D!E"����A�,'9��9B'����J9:@,'�$A���=�K�'���H�A�B��>9';(�;I�:��D!���@�"��B�+!���
9:@,'�1�F!=A���1!�$'�D���'!'A!'U�&� !!"�##,AG&D�F!=A��D!�$'�D&9��#"#'�A(�",�!& !�,�
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�G�A:?=���=��?H�@9 �F���A9 &�0�H��!�H�G@I�:AD!�D�=A�@�$��GA$A�'A�F',�?=�
�� "�� �"�:�$�'�B� +��=��DB'� $A��(�� $:'�CA� �A� F���A!� ",'+?=� B"(&� �� D:9:�.
(?,��>9'���A(�6,�!�"�:=A,A��A�"�:�GA$A�'���G�A:?=�J:$BEI�9:@�F',�?=K�"�$�
+;!��� $��'��B;9@9 � =� �'9 � !A+'9 � A!�@G�!?=�� !A+'9 � BA+� +�,���� +��!�AD!��
D+A,A�D:A��>9'�9:@�+D:!AC!&�/A+�G�='���:A�=AHA�0A��U'9 ��=�+�,!��:����BA+�
!���+��>,A���D�F!=�A����'���A�@�B�H�$��9:@�'��'A�:�$�+����!A�'��$:'�CA�'��
='A$���>9'A�'� 9:@� �A(�A�'A�'� =� <<.='�9:�@�� !�(�� DC�=A� :�A9:��'���
!@,+�� :�� :G'��A�'�� +!?�@9 � :�A9:��'�� '� P'D!�!AQ� ��H�� G@I� �$+�@!A� "�:�:�
"�:�GA$A�'��'9 �D!��+!��@�'�:A=A�!�>9'�J'�!��=�='�,+'�B�D+A,'��A��'���A�BA+'�B>�
"�?G'�K���A:�=�'�!��A+9B'�:��H@!+�=�'+A�'��&�

�$� ���S� �&�� A� ='E9� �$� �����!�� "�=D!A�'A� 1�F!=A��� 1!�$'�D� ��'!'A!'U���
:��A,':�=A��� J=� B�(�� �A�A9 K�+',+A�$�H@9 �"��B�+!?=&� /�$�@��:��'9 �G@C��
GA$A�'��BA"�LD+'9 �+��'+D?=�J9:@,'�0A�('K��A�"�?G'��,'9:;9�B�"��A$��','���
D!����� GA$A�'�� +A�"A�''� "��:@$��9+'�B� =� 
1
� =� ���)� �&� J"�"�:�:� "��?=.
�A�'�� :�D!A=�� F�!�(�AF''� �GA�@� '� 09�A'�AK� 9:@� ��=�,�9B'� �A� 
+�A'�'��
J+'B�=D+'�0AB$A�K��A�"�$D!A='��:$BEI�:���D!A(�A���N&�

7A$A�'���G�A:?=�:A�"���9;� ��A(�6,�!�"�:=A,A��'�� !@,+���A�=@$�G@9'��
"�=�@9 � '9 � 9�9 � '� �"&� "��?=�A�'�� :� '��@�� :�D!A=���� �"&� !=?�9:�>9';�
$A��(��A�!@D!@�=��?H�@���+��D'��� ,�9:��?=�'�H���H���A��='�,��"�='�$:'�I�
���H@!+�=�'+A9 ��'9 �"��F����9BA9 ��$�>='A$9:A�'��9:@�"�D!�:�(A�'���:�9:@.
='D!�>9'��9:@,'�"��"��D!����+�,!��:��=�$A�@��9:AD'��'��'�BD9�&�

�� ��,'� "�:@+CA$�� ',�D!��B;9�(�� "�=@HD:;� !�:E� "�:@=�CA�@� B�D:9:�� '����
GA$A�'A��+!?���:�D!AC@�"�:�"��=A$:����=��A�A9 �"��B�+!��1�F!=A���1!�$'�D�
��'!'A!'U�&�7A$A�'A�!��:�D!AC@�"�:�"��=A$:�����A�"�?G'��,'9:;9�B���������!@D&�
:$BEI�:��G'��@9 �=���,�
='='���$� ,�!�(��$��+='�!�'A�������&� '���'�D:9:�.
�@9 ��A���D!A(�A�'�&���!�B�+�,�+9B'�=@D�,�+9B���=A����AD!E"�'��:G'?��F�!�.
(�AF''�� +!?��� :�D!AC@� :��G'���� =� 9:AD'�� !�:�9 � =AH�@9 � $,A� �:�A�,9:@+?=�
��9:�'9��A��'A��='9'�����'A�"A�'E9'��F'A��3�,�9A�D!�����'A�"A�'E9'�"�,�(.
C@9 � H�C�'��:@� '� �F'A�� !�����@:��� ��A:� ��'A� �'�"�$,�(C�>9'� J=D:@D!+'�� �G.
9 �$:���� D;� =� +='�!�'�K� '� �AB;�� BA+� "�$+��>,A,'� GA$A9:��� $�H@� CA$���+�
���9B��A,�@&�

�AH���!��B�$�A+�G@C@�'����9�,���A��'A��='9'���P=�!�B�"�A9@�"�:�GA$A�@��
BA+� F�!�(�AF'�� ��(;� "�DC�H@I� $�� �$"�='�$:'� �A� D"�C�9:��.+�,!���=�� "��.
G,��@�$�!@9:;9���(?,�@9 �:BA='D+�:�"��D"�+!@=@� ��A�'D!@+'�9@F��=�B�WXY�
"�:�:�D!�$'�=A�'��(��(�AF'9:�@9 ��9:AD�=@9 �'�=':�A,�@9 �AD"�+!?=��AD:@9 �
�
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�����3&� How to Follow Software Users&�  !!"�##�A��U'9 &��!#� 9��!��!#��."��B�9!D#�
�S�. �=.!�.F�,,�=.D�F!=A��.�D��D#S�VA�!'9,�V����&"$F�D&��.N&�
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$A�@9 � �A�@� $�D!E"� $�� �AD!E"�B;9@9 � :A(A$�'�L�� 9:�(�� ��H��@� D'E� $�.
='�$:'�I� :�� :$BEI� :� ��D!A(�A�A� �� D"�C�9:��.+�,!���=@�� 9 A�A+!��:�� !@9 �
$�'�� BA+'�(�� !@"�� ='�$:E� ��H��@� �:@D+AI� :�� D"�D�G?=� �G9 �$:��'A� !@9 �
��9:�'9� "�:�:� "�D:9:�(?,�@9 � �9:�D!�'+?=� '� =� +�L9�� BA+� +D:!AC!�B;� D'E�
��,A9B���'E$:@�9:AD���'�"�:�D!�:��';�=�!@9 �$A�@9 ZQ��&��

�:'E+'� !�(�� !@"�� GA$A�'���� �"A�!@�� �A� $�H@�� :�D!A='�� $A�@9 ����H�A�
=@+�@I� $��'��B;9�� =:��9�� '� D"�D�G@� �G9 �$:��'A� =D"���'A�@9 � ��9:�'9�
"�:�:�A+!@=�@9 ��9:�D!�'+?=�:A�"���9;�"�:�D!A='��@9 �"�:�:��'9 �9@F��.
=@9 �>,A$?=��9:@,'�=�!@��=@"A$+��F�!�(�AF''&�
�
�

����
�
���"�9:;!+?=�<<�='�+��AGD�,�!�'��$��'��B;9;�F���;�=@"�='�$:'�'�"�:�$.

D!A='A�'A� >='A!A� G@C@� !�+D!@� J+D';H+'�� 9:AD�"'D�A�� (A:�!@�� A�!@+�C@�� ,'D!@�
'!"&K&�����FA+!�:�A,A:C��?=�'�H�DA�+9BE�F',�:�F'9:�;�"�"�:�:�A�(����!A9BE��H��
>='A!�J+�,!��AK�B�D!�!�+D!��&��A�"���9;�!�+D!��J�$�<��='�+��$��+�=A��(�K�
D!A�A���D'E��$$AI�=D:@D!+'�� ,�$:+'��$�>='A$9:��'A��:�9:@='D!�>9'��&�0�!�$�.
,�('A� GA$AL� =� :A+��D'��  ��A�'D!@+'� !�H� G@CA� �AD!A='��A� (C?=�'�� �A� =@.
"�A9�=A�'����(�C�GA$A�'A�'� '�!��"��!A9B'� !�+D!?=�JR�?$�C�=�"�:@"A$+��GA$AL�
 'D!��@9:�@9 K�'�!�+D!�A,��(��>='A!A&�

�� <<� ='�+�� "�A=�� �G@=A!�,D!=A� :A9:EC@� D�G'�� :$�G@=AI� '���� F���@�
=@"�='�$:'� J=@B;!+'��� G@CA� "�A+!@+A� �A�+�=A�� =� +!?��B� �A$A,� +�?,�=AC@�
!�+D!@K��!A+'��BA+�+'�����A$'�F��'A��!�,�=':BA�J�+��>,A���$:'D'AB�BA+��!:=&�D!A���
��$'AK��A�"�$�+��'�9�D!�,�9'A��(�@��U'$����+��"�!��@�6�����!����!�9:@�D�A�!.
F��@J�A:@=A�����=@�'���$'A�'K&�6�:�+A:� !�+D!�A,�@� D!AC� D'E� !@,+�� B�$�@��
:� ='�,�� "�:�+AR�'+?=� �AD:@9 � �@>,'� '� "�(,;$?=�� A� �A��A9B�� !�+D!�A,���
D!�A9'C@� D=?B�����"�,��A�"��:��!A9BE�='�$:@&�6�BA='C@� D'E� :A� !����=�� !@"@�
�A��A9B'�� :=A��� �AB9:E>9'�B� ��,!'��$'A,�@�'� A,G�� �A��A9BA�'� =':�A,�@�'&�
1!A�AB;� D'E� ���� �$$AI� �AD:�� "�D!�:�(A�'�� >='A!A� :A� "���9;� �G�A:�� JF�!�.
(�AF''�9:@�F',��K��$R='E+���!�+D!����A:���=@&��

/�H� "�$�+��'�9� �G'�(C�(�� D!�,�9'A� "�BA='C@� D'E���=���+�,'9:��>9'�� +!?���
B�D:9:�� GA�$:'�B� =:��9�'C@� ��,E� '� "�:@9BE� �=@9 � ��=@9 � �A��A9B'&� �@��
9:@��'+'��� G@CA� $'('!A,':A9BA� $�!@9 9:AD�=�(�� $���G+�� +�,!��A,��(�� ,�$:.
+�>9'� ��A:� �+D",�:BA� ,�$:+'�B� !=?�9:�>9'��=@�'+AB;9A� :� $�D!E"��>9'� '� '�!�'.
�
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�����3��Visualizing Spatio-Temporal Social Patterns in Insta-
gram Photos&� !!"�##===.�D��D&9D&���&�$�#[G �9 !#(�� 9'���N"D#"A"��V�-&"$F�D&��.�&�
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9@B��>9'�9@F��=�(��D"�:E!�� JA"A�A!@��+A���@��+��?�+'�� '!"&K���"��(�A��=A.
�'A� ��A:� "�BA='��'A� D'E� ��!����!�� $��('�B� (����A9B'� J��G� �&�K&� \='A!� :A,ACA�
FA,A��G�A:?=&��ADA$�'9:@��"��G,�����D!AC��D'E�"�:�$D!A='A�'���A�=9:�>�'�B�
A�A,':A� !�(��>='A!A��G�A:?=&��A�"���9;� !�A$@9@B�@9 � !�+D!�A,�@9 ��A��A9B'�
�+A:AC��D'E�!���'���H,'=�&�/A+�G�='�����H�A�G@C��:A"��:��!�=AI�=�!�+>9'��
!@D';9��:$BEI�9:@��"&�B�D:9:��='E+D:;�"��9BE�(�AF'+'Z�1!;$�=CA>�'��"�BA='AB;�
D'E� ��=�� F���@� "�:�+A:�� =@�'+?=� GA$AL� J�A$� +�,!��;� A�$'�=':�A,�;�� 9@.
F��=;� 9:@� ��G� �&�K� �� "�9:;=D:@� �$� PGA�A,�@9 � "��:��!A9B'Q� =� 6�=���
6�'�9'�� J'� '��@9 ��$@!��A9 ��6��:'��6��B�9!����A:��9:@�1=A@K��"�"�:�:�GA�.
$:'�B�:C�H�����BA+�A�'�A9B���'�F�(�AF'+'�JT�" '����$��<�K�9:@�digital story-
telling� J1!��'F@�� ��'9�! ��A$K�� A� D+�L9:@=D:@� �A� =@�AF'��=A�@9 � A�'�A.
9BA9 �N�&�6�:@!�9:�@�"A�E�+��+��!�@9 �"�:@+CA$?=&�

�A"��:��!�=A�@� "�=@H�B� ��A(�6,�!���H�� G@I�=CA>�'�� $�G�@�� "�:@+CA.
$��� �?=�'�H� =':�A,��B� �A��A9B'&� �A+� D'E� G�='��� D+CA$A�� H�� "��(�A�@� $��
A�A,':@� :$BEI� 9:@� F',�?=� B�$��9:�>�'�� :A"�=�'AB;� '9 �=':�A,':A9BE&��'�� $A�
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